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DETAILED ACTION 
Response to Amendment 

Applicant's amendment of March 6, 2006 does not render the application 
allowable. 

The amendment is objected to under 35 U.S.C. 132(a) because it introduces new 
matter into the disclosure. 35 U.S.C. 132(a) states that no amendment shall introduce 
new matter into the disclosure of the invention. The added material which is not 
supported by the original disclosure is as follows: Claims 1-13 are amended to recite 
limitations of "applying an initial process current density... to partially fill the cavity"; "a 
first process current density to fill a remainder ... and form a substantially flat profile over 
the opening ": and "applying a second process current density... is higher than the 
transition density ". The amended limitations are deemed to be new matter, since the 
disclosure does not provide a'clear indication to support the limitations. Applicant is 
required to cancel the new matter in the reply to this Office Action. 

Status of Objections and Rejections 

The objection to the drawings has been withdrawn in view of Applicant's 
amendment. 
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The rejection of claims 1-3, 9-10 and 13 under 35 U.S.C. 102(b) as being 
anticipated by Reid et al. is withdrawn in view of Applicant's amendment. All rejections 
using Reid et al. as the base reference are likewise withdrawn. 

All other rejections from the previous office action are maintained. 

New rejections are necessitated by the amendments. 

Claim Rejections - 35 USC §112 

The following is a quotation of the first paragraph of 35 U.S.C. 112: 

The specification shall contain a written description of the invention, and of the manner and process of 
making and using it, in such full, clear, concise, and exact terms as to enable any person skilled in the 
art to which it pertains, or with which it is most nearly connected, to make and use the same and shall 
set forth the best mode contemplated by the inventor of carrying out his invention. 

Claims 1-13 are rejected under 35 U.S.C. 112, first paragraph, as failing to 
comply with the written description requirement. The claim(s) contains subject matter 
which was not described in the specification in such a way as to reasonably convey to 
one skilled in the relevant art that the inventor(s), at the time the application was filed, 
had possession of the claimed invention. Claims 1-13 are amended to recite limitations 
of "applying an initial process current density... to partially fill the cavity"; "a first process 
current density to fill a remainder ... and form a substantially flat profile over the 
opening ": and "applying a second process current density... is higher than the transition 
density ". The amended limitations are deemed to be new matter, since the disclosure 
does not provide a clear indication to support the limitations. Applicant is required to 
cancel the new matter in the reply to this Office Action. 
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Claim Rejections - 35 USC §112 
The following is a quotation of the second paragraph of 35 U.S.C. 112: 

The specification shall conclude with one or more claims particularly pointing out and distinctly 
claiming the subject matter which the applicant regards as his invention. 

Claims 3-7 are rejected under 35 U.S.C. 1 12, second paragraph, as being 
indefinite for failing to particularly point out and distinctly claim the subject matter which 
applicant regards as the invention. 

Claims 3-5 and 7 recite the limitation "third process current density"; claim 6 
recites the limitation of "a first pulsed process current density"; claim 7 recites the 
limitation of "a second pulsed process current density". There is insufficient antecedent 
basis for these limitations in the claims. In addition, the claims are in improper 
dependent form for failing to further limit the subject matter of a previous claim. 
Applicant is required to cancel the claim(s), or amend the claim(s) to place the claim(s) 
in proper dependent form, or rewrite the claim(s) in independent form. 

Claim Rejections - 35 USC § 102 

The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - " 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 

Claims 1-2 and 8-10 are rejected under 35 U.S.C. 102(b) as being anticipated by 
Dubin et al. 
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Regarding claims 1-2 and 9-10, Dubin et al. teach an electrodeposition process 
on a plurality of workpieces, each electrodeposition process comprising the steps of: 
determining the transition current density 706; applying an initial process current density 
(figure 7, feature 702) as the workpiece surface enters the process solution to partially 
fill the cavity with the conductive material, wherein the initial process current density is 
lower than the transition current density; applying a first process current density (figure 
7, feature 714) to fill the remainder of the cavity (for holes having a size of 0.3-0.6 urn), 
wherein the first process current density is substantially the same as the transition 
current density; and applying a second process current density (figure 7, feature 722) to 
form a substantially flat conductive layer, wherein the second process current density is 
higher than the transition current density. 

The electroplating method of Dubin et al. yields a substantially flat profile over the 
surface features, since the invention of Dubin et al. reduces "die non-uniformity, 
measured as a reduction of hump step height over small features" (column 6 lines 46- 
49). "The uneven surface morphology presented by these humps leads to overpolishing 
in subsequent chemical mechanical polishing operation" (column 3 lines 45-47). Dubin 
et al. further disclose "the supefill and reverse plating steps can be repeated a number 
of times prior to the bulk fill operation in order to provide the desired surface morphology 
for chemical mechanical polishing (CMP)" (column 5 lines 35-38); and that "various 
combinations of forward and reverse current densities and durations may be used within 
the scope of the... invention" (column 6 lines 59-62). 
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Regarding claim 8, Dubin et al. teach repeating the forward current steps 
multiple times (column 5 lines 39-41). 

Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 1 02 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

The factual inquiries set forth in Graham v. John Deere Co., 383 U.S. 1 , 148 

USPQ 459 (1966), that are applied for establishing a background for determining 

obviousness under 35 U.S.C. 103(a) are summarized as follows: 

1 . Determining the scope and contents of the prior art. 

2. Ascertaining the differences between the prior art and the claims at issue. 

3. Resolving the level of ordinary skill in the pertinent art. 

4. Considering objective evidence present in the application indicating 
obviousness or nonobviousness. 

Claims 3-7 and 11-13 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Dubin et al. 

Dubin et al. teach the method as described above in addressing claims 1 and 9. 

i 

In addition, Dubin et al. teach "the first, second, third, fourth, and fifth forward currents 
are each different from the other and monotonically increasing in this illustrative 
embodiment. The magnitudes of the current densities of the first, second, third, and 
fourth currents is between 10 and 30 mA/cm2 with a duration of between 2 and 60 
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seconds each" (column 6 lines 33-35), and this "range of current magnitudes and pulse 
widths provides a reduction in void formation and improved surface morphology" 
(column 6 lines 10-15). 

The difference between the reference to Dubin et al. and the instant claims is 
that the reference does not explicitly teach the different sequences of various current 
density pulses having different durations. 

However, regarding claims 3-7, Dubin et al. teach that "the magnitudes of the 
current densities of the first, second, third, and fourth currents is between 10 and 30 
mA/cm2 with a duration of between 2 and 60 seconds each" (column 6 lines 33-35); and 
the "forward current steps may include two or more sub-steps " (column 5 lines 39-45). 
Furthermore, "various combinations of forward and reverse current densities and 
durations may be used within the scope of the. ..invention" (column 6 lines 59-62). 

Regarding claims 11-13, the first and second time period can be selected within 
the range between 2 and 60 seconds as taught by Dubin et al. such that the first time 
period is equal to, greater than, or less than the second time period. 

Therefore, it would have been obvious to one having ordinary skill in the art at 
the time the invention was made to modify the method of Dubin et al. by optimizing 
various combinations of current densities and durations to produce a substantially flat 
surface profile, because it would reduce defects caused by overpolishing of the plated 
features (column 3 lines 45-49). 



Response to Arguments 
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Applicant's arguments have been fully considered but they are not persuasive. 

In the arguments presented on page 9 of the amendment, the applicant argues 
that Dubin et al. does not determine a transition current density capable of filling surface 
features and forming a substantially flat profile over the features. The examiner 
respectfully disagrees. First, any selected value is determined or predetermined. 
Second, as described above, Dubin et al. teach an electrodeposition process on a 
plurality of workpieces, each electrodeposition process comprising the steps of: 
determining the transition current density 706; applying an initial process current density 
(figure 7, feature 702) as the workpiece surface enters the process solution to partially 
fill the cavity with the conductive material, wherein the initial process current density is 
lower than the transition current density; applying a first process current density (figure 
7, feature 714) to fill the remainder of the cavity (for holes having a size of 0.3-0.6 urn), 
wherein the first process current density is substantially the same as the transition 
current density; and applying a second process current density (figure 7, feature 722) to 
form a substantially flat conductive layer, wherein the second process current density is 
higher than the transition current density. 

The electroplating method of Dubin et al. yields a substantially flat profile over the 
surface features, since the invention of Dubin et al. reduces "die non-uniformity, 
measured as a reduction of hump step height over small features" (column 6 lines 46- 
49). "The uneven surface morphology presented by these humps leads to overpolishing 
in subsequent chemical mechanical polishing operation" (column 3 lines 45-47). Dubin 
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et al. further disclose "the supefill and reverse plating steps can be repeated a number 
of times prior to the bulk fill operation in order to provide the desired surface morphology 
for chemical mechanical polishing (CMP)" (column 5 lines 35-38); and that "various 
combinations of forward and reverse current densities and durations may be used within 
the scope of the.. .invention" (column 6 lines 59-62). 

Even assuming the surface of Dubin et al. does not have a substantially flat 
profile, it would have been obvious to one having ordinary skill in the art at the time the 
invention was made to have modified the method of Dubin et al. by optimizing various 
combinations of current densities and durations to produce a substantially flat surface 
profile, because it would reduce defects caused by overpolishing of the plated features 
(column 3 lines 45-49). Furthermore, the mere recognition of latent properties or 
additional advantages present in the prior art does not render nonobvious an otherwise 
known invention; and the discovery of an unknown but inherent function of the prior art 
cannot be used as the basis for patentability when the differences between the prior art 
and the instant invention would otherwise be obvious. (MPEP 2145). 

The examiner believes that he has met the requirement for a prima facie case of 
obviousness. 

Conclusion 

Applicant's amendment necessitated the new ground(s) of rejection presented in 
this Office action. Accordingly, THIS ACTION IS MADE FINAL. See MPEP § 
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706.07(a). Applicant is reminded of the extension of time policy as set forth in 37 CFR 
1.136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within 
TWO MONTHS of the mailing date of this final action and the advisory action is not 
mailed until after the end of the THREE-MONTH shortened statutory period, then the 
shortened statutory period will expire on the date the advisory action is mailed, and any 
extension fee pursuant to 37 CFR 1 .1 36(a) will be calculated from the mailing date of 
the advisory action. In no event, however, will the statutory period for reply expire later 
than SIX MONTHS from the date of this final action. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Luan V. Van whose telephone number is 571-272-8521 . 
The examiner can normally be reached on M-F 9:30-6:00. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Nam Nguyen can be reached on 571-272-1342. The fax phone number for 
the organization where this application or proceeding is assigned is 703-872-9306. 
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Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 
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